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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a fluorescence conversion filter 

capable of 

efficiently output ting green light with high color purity and an 
organic 

light -emit ting element equipped with the same filter. 

SOLUTION: This fluorescence conversion filter is formed by 
incorporat ing , 

into a matrix resin, a fluorescent coloring matter and/or a 
fluorescent pigment 

emitting green-range light by absorbing blue-range light from near 
ultraviolet 

range light obtained from an illuminant, and a coloring matter for 
light 

absorption. The fluorescent coloring matter and/or fluorescent 
pigment has an 

absorption band ranging from 450 nm to 500 nm in wavelengths, and is 
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mixed to 

have an absorbance of 1 or more in the wavelength range of 450 nm to 
500 nm, 

while the coloring matter for light absorption has an absorption band 
ranging 

upward from 550 nm in wavelengths, and is mixed to have an absorbance 
of 0.1 or 

more in the wavelength range of 550 nm to 650 nm. Green light with 
high color 

purity can be outputted by passing the light from an organic 
illuminant having 

light-emitting wavelengths in the wavelength range of 450 nm to 520 
nm through 

the fluorescence conversion filter. The fluorescence conversion 
filter can be 

formed by layering, on a light absorbing film, a fluorescence 
conversion film 

containing the fluorescent coloring matter and/or fluorescent pigment 
and the 

coloring matter for light absorption. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic light emitting device equipped with the 
fluorescence conversion filter and this filter which can change into the light of a green field the light of a near- 
ultraviolet field to the blue glow field emitted fi'om an emitter. This fluorescence conversion filter and an 
organic light emitting device are used suitable [ the multicolor of a luminescence mold or a full color display, a 
display panel, a back light, etc. ] for the display device of a noncommercial use or industrial use. 
[0002] 

[Description of the Prior Art] Development and utilization of various display devices are energetically advanced 
with the increment in the need of the flat-panel display which replaces the conventional Braun tube. An 
electroluminescent element (it considers as a light emitting device below) is also based on such needs, and 
attention is attracted with the high resolution and the high visibility it is especially invisible on other displays as 
a spontaneous light corpuscle child of all solid-states. 

[0003] As the multicolor of a flat-panel display, or the approach of full-color-izing, separation arrangement of 
red, blue, and the green emitter in three primary colors is carried out at the shape of a matrix, and there are the 
approaches (JP,57- 157487, A, JP,58-147989,A, JP,3-214593,A, etc.) of making it emit light, respectively. Since 
three sorts of luminescent material for RGB must be arranged with a high defmition in the shape of a matrix 
when colorizing using an organic light emitting device, it cannot manufacture that it is difficult and cheaply 
technically. Moreover, since the lives of three sorts of luminescent material differ, it has the fault of a 
chromaticity shifting with time amount. 

[0004] Moreover, it is white, a color filter is used for the back light which emits light, and the methods (JP,1- 
315988,A, JP,2-273496,A, JP,3-194895,A, etc.) of making three primary colors penetrate are leamed. However, 
although the white Ught of high brightness is needed in order to obtain RGB of high brightness, current, long 
lasting, and the organic light emitting device of high brightness are not obtained. 

[0005] Furthermore, the fluorescent substance which carried out separation arrangement of the luminescence of 
an emitter superficially is made to absorb, and the methods (JP,3-152897,A etc.) of making multicolor 
fluorescence emit Ught fi-om each fluorescent substance are also leamed. Here, about the approach of making 
multicolor fluorescence emitting light firom a certain illuminant, it is applied also to CRT and plasma displays 
using the fluorescent substance. 

[0006] Moreover, in recent years, the light of the luminescence region of an organic light emitting device is 
absorbed, and the color conversion method which uses for a filter the fluorescence ingredient which emits light 
in the fluorescence of a Ught region is indicated (JP,3- 152897, A, JP,5-258860,A, etc.). By this approach, since 
the luminescent color of an organic light emitting device is not limited to white, an organic Ught emitting device 
with more high brightness is applicable to the Ught source. For example, by the color conversion method (JP,3- 
152897,A, JP,8-286033,A, JP,9-208944,A) using the organic Ught emitting device of blue luminescence, 
wavelength conversion of the blue glow is carried out at green light or red light. If patterning of the 
fluorescence conversion film containing such a fluorochrome is carried out with high definition, even if it uses a 
weak energy line like the near-ultraviolet light of an organic emitter thru/or the light, a full color luminescence 
mold display can be built. 

[0007] As the approach of patterning of a fluorescence conversion filter, like the case of an inorganic 
fluorescent substance, after distributing a fluorochrome in a liquefied resist (photoreaction nature polymer) and 
forming this with a spin coat method etc., there are an approach (JP,5- 198921, A, JP,5-258860,A) of carrying 



out patterning by the photolithography method, the approach (JP,9-208944,A) of making a basic binder 

distribute a fluorochrome or a fluorescent pigment, and etching this by aqueous acids, etc. 

[0008] 

[Problem(s) to be Solved by the Invention] However, on the luminescence mold display of a color conversion 
method using the organic Ught emitting device of the above-mentioned conventional blue luminescence, since 
the light from the component which emits light penetrated blue 10% or more, the high green light of color 
purity might not be obtained. Moreover, since not only the green Ught for which the luminescence asks but light 
with a wavelength of 550nm or more emitted light, the fluorochrome contained in a fluorescence conversion 
filter had become the cause in which this also worsens color purity. 

[0009] Then, in order to obtain the high green light of color purity, carrying out the laminating of the green 
color filter to the optical outgoing radiation side of a fluorescence conversion filter was also performed, but 
since a green color filter had absorption also in the 500nm - 550nm wavelength field made into the purpose, it 
had the problem that the effectiveness of color conversion will fall. 

[0010] Therefore, the purpose of this invention is to change into the light of a green field the light of a near- 
ultraviolet field to the blue glow field emitted from an emitter, and offer the organic hght emitting device 
equipped with the fluorescence conversion filter and this filter which enabled it to output the high green light of 
color purity efficiently. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, one of the fluorescence 
conversion filters of this invention In the fluorescence conversion filter containing the fluorochrome and/or 
fluorescent pigment which absorb the Hght of a near-ultraviolet field to the blue glow field obtained from an 
emitter, and emit the light of a green light field, the coloring matter for light absorption, and matrix resin Said 
fluorochrome and/or fluorescent pigment have an absorption band in the wavelength of 450nm - 500nm. And it 
is characterized by being blended so that it may be blended so that the absorbance in a 450nm - 500nm 
wavelength field may become one or more, and said coloring matter for light absorption may have an 
absorption band in the wavelength of 550nm or more and the absorbance in a 550nm - 650nm wavelength field 
may become 0.1 or more. 

[0012] Moreover, another of the fluorescence conversion filter of this invention The fluorochrome which 
absorbs the light of a near-ultraviolet field to the blue glow field obtained from an emitter, and emits the light of 
a green light field and/or a fluorescent pigment, and the fluorescence conversion film containing matrix resin, In 
the fluorescence conversion filter with which it comes to carry out the laminating of the light absorption film 
containing the coloring matter for light absorption, and matrix resin said fluorochrome and/or fluorescent 
pigment It is blended into said fluorescence conversion film so that it may have an absorption band in the 
wavelength of 450nm - 500nm and the absorbance in a 450nm - 500nm wavelength field may become one or 
more. Said coloring matter for light absorption It is characterized by being blended into said light absorption 
fibn so that it may have an absorption band in the wavelength of 550nm or more and the absorbance in a 550nm 
- 650nm wavelength field may become 0.1 or more. 

[0013] In the fluorescence conversion filter of this invention, the oxazine system coloring matter shown by the 
following general formula I and the cyanine system coloring matter shown by the following general formula II 
or in are preferably adopted as said coloring matter for light absorption. 
[0014] 
[Formula 4] 




[0015] [In a general formula I, R1-R4 express the hydrogen atom which may be permuted independently, 
respectively, an alkyl group, an aryl group, or a heterocycle radical, R5-R6 express a hydrogen atom thru/or the 
benzene ring, and X- expresses the anion chosen from the group of I-, Br-, C104-, BF4-, PF4-, and SbF4-.] 
[0016] 
[Formula 5] 




(n) 



[0017] [In a general formula II, R1-R6 express the hydrogen atom which may be permuted independently, 
respectively, an alkyl group, an aryl group, or a heterocycle radical, and X- expresses I-, Br-, C104-, BF4-, PF4-, 
SbF4-, and the anion chosen from the group of 1/2 (S042-).] 
[0018] 
[Formula 6] 



[0019] [In a general formula III, R1-R2 express the hydrogen atom which may be permuted independently, 
respectively, an alkyl group, an aryl group, or a heterocycle radical, and X- expresses I-, Br-, C104-, BF4-, PF4-, 
SbF4-, and the anion chosen from the group of 1/2 (S042-).] 

[0020] Moreover, in the fluorescence conversion filter of this invention, a photo-setting resin or Ught-and-heat 
concomitant use mold-curing nature resin is preferably adopted as said matrix resin. 
[0021] Furthermore, the organic light emitting device of this invention is characterized by having said 
fluorescence conversion filter and the organic emitter which has luminescence wavelength in the wavelength of 
450nm - 520nm. 

[0022] Since according to the fluorescence conversion filter of this invention it is blended so that said 
fluorochrome and/or fluorescent pigment may have an absorption band in the wavelength of 450nm - 500nm 
and the absorbance in a 450nm - 500nm wavelength field may become one or more, the leakage of the 450nm - 
500nm light from an emitter can be intercepted. 

[0023] Moreover, since it is blended so that said coloring matter for Hght absorption may have an absorption 
band in the wavelength of 550nm or more and the absorbance in a 550nm - 650nm wavelength field may 
become 0.1 or more, light with a wavelength of 550nm or more can be intercepted among the Ught changed by 
the fluorochrome and/or the fluorescent pigment. 

[0024] Therefore, Hght can be emitted, the light of the 500nm - 550nm wavelength field made into the purpose 
can be made to be able to penetrate alternatively, and the high green light of color purity can be made to output 

efficiently. Moreover, when a fluorochrome and/or a fluorescent pigment, and the coloring matter for light 
absorption are made to contain in the same layer and it considers as a configuration further, since the 
fluorescence conversion film does not independently need to prepare the light absorption film, it can simplify a 
production process. 

[0025] In addition, in the fluorescence conversion filter of this invention, as said matrix resin, when using a 
photo-setting resin or light-and-heat concomitant use mold-curing nature resin, high definition patterning 
becomes possible by the general photolithography method. 

[0026] Moreover, according to the organic light emitting device of this mvention, the high green light of color 
purity can be made to output efficiently by making it output to said fluorescence conversion filter through the 
light which emitted light from the organic emitter, as mentioned above. 
[0027] 

[Embodiment of the Invention] First, the fluorochrome and fluorescent pigment which are used for the 
fluorescence conversion filter of this invention are explained. As a fluorochrome which absorbs the light of 
near-ultraviolet [ which is emitted from an emitter ] thru/or a blue field, and emits the fluorescence of a green 
field For example, a 3-(2'-benzothiazolyl)-7-diethylamino coumarin (coumarin 6), 3-(2*-benzo imidazolyl)-7-N 
and N-diethylamino coumarin (coumarin 7), 3-(2*-N-methyl benzo imidazolyl)-7-N and N-diethylamino 
coumarin (coumarin 30), Coumarin system coloring matter, such as a 2, 3, 5, 6-lH, and 4H-tetrahydro-8- 
trifluoromethyl kino lysine (9,a [ 9 ], 1-gh) coumarin (coumarin 153), Or North America Free Trade Agreement 
RUIMIDO system coloring matter, such as the BASIC yellow 51 which is a coumarin pigment system color 
and also the solvent yellow 11, and the solvent yellow 116, etc. is mentioned. Furthermore, it can be used if 
various colors (direct dye, acid dye, basic dye, disperse dye, etc.) also have fluorescence. 




X 



(m) 



[0028] These coloring matter may combine two more or more kinds of coloring matter that what is necessary is 
just to include one or more kinds of the fluorochromes or fluorescent dye which emits the fluorescence of a 
green field at least. In addition, the fluorochrome which emits the fluorescence of the above-mentioned green 
field is beforehand scoured into polymethacrylic-acid-ester, polyvinyl chloride, and vinyl chloride-vinyl acetate 
copolymerization resin, an alkyd resin, aromatic series sulfonamide resin, a urea resin, melamine resin, 
benzoguanamine resin, such resin mixture, etc., may be pigment-ized into them, and may be taken as a 
fluorescent pigment. Moreover, these fluorochromes and fluorescent pigments may be used independently and 
may be used combining two or more sorts if needed. 

[0029] The coloring matter concentration in a fluorescence conversion filter is the concentration of the range 
where concentration quenching or a self-absorption does not happen, is 20 micrometers or less of thickness 
preferably, and should just have the 1 more than absorbance of a wavelength field with a wavelength of 450nm 
- 500nm. In the case of one or less absorbance, the light of a blue light emitting device penetrates and color 
purity falls. 

[0030] Next, although it will not be limited especially if it is coloring matter which has an absorption band in 
550nm or more as coloring matter for light absorption which absorbs the light of a 500nm - 650nm wavelength 
field among luminescence fi'om a fluorochrome, the oxazine system coloring matter shown by said general 
formula I or the cyanine system coloring matter shown by said general formulas II and III is used preferably. 
[0031] As an example of the oxazine system coloring matter shown by said general formula I For example, 5- 
amino-9-diethyl imino [benzo a] FENOKISAZONIUMU perchlorate (nile Blue A perchloride), 5-amino-9- 
diethyl imino [benzo a] FENOKISAZONIUMU chlorate (nile Blue A chloride), 3-ethylamino-7-ethylimino -2, 
8-dimethyl phenoxazine-5-IMUPA chlorate, 3-diethylamino-7-diethyl imino FENOKISAZONIUMU 
perchlorate, etc. are mentioned. These compounds are shown in the following chemical formula I-l to 1-4. 
[0032] 
[Formula 7] 





... ( I ^2) 





... ( I -4) 



[0033] Moreover, as an example of the cyanine system coloring matter shown by general formulas II and III, 3- 
diethyl thia carbocyanine iodine, 1, T, 3 and 3, 3\ 3'-hexa MECHIRUINDO dicarbocyanine iodine, etc. are 
mentioned. These compounds are shown in following chemical formula II- 1 and UI-L 
[0034] 
[Formula 8] 




(n-1) 




(m-i) 



C2H5 



C2H5 



[0035] These coloring matter for light absorption may be used independently, and can also be used combining 
two or more sorts if needed. 

[0036] In this invention, a photoresist or light-and-heat concomitant use mold-curing nature resin is preferably 
used as said fluorochrome and/or a fluorescent pigment, and matrix resin that combines said coloring matter for 
light absorption with a list. Here, a photoresist or light-and-heat concomitant use mold-curing nature resi n 
performs light and/or heat treatment, generates a radical kind and an ion kind, and is a polymerization or resin 
which was made to construct a bridge and was made to make it insoluble and infusible. 
[0037] As a photoresist or Ught-and-heat concomitant use mold-curing nature resin, specifically (i) Acrylic 
polyfUnctional monomer and oligomer which have two or more bitter taste roil radicals and METAKU roil 
radicals, The constituent film which consists of light or a thermal polymerization initiator Light or the thing 
which heat-treated, was made to generate an optical radical and a heat radical, and carried out the 
polymerization, (ii) What the constituent film which consists of polyvinyl cinnamic acid ester and a sensitizer 
was dimerized by light or heat treatment, and constructed the bridge, Nitrene is generated for the constituent 
fikn which consists of the shape of a chain, and an annular olefin and bis-azide by Ught or heat treatment, (iii) 
There are an olefin, a thing made to construct a bridge, a thing to which the acid (cation) was generated and the 
polymerization of the constituent film which consists of a monomer which has the (iv) epoxy group, and a 
photo-oxide generating agent was carried out by light or heat treatment. The photoresist of the above (i) or 
light-and-heat concomitant use mold-curing nature resin is highly minute especially, patterning is possible, and 
it is desirable also in respect of dependability, such as solvent resistance and thermal resistance. 
[0038] The fluorescence conversion filter of this invention may carry out the laminating of the fluorescence 
conversion film which may consist of much more film containing both the fluorochrome and/or fluorescent 
pigment which absorb the light of a near-ultraviolet field to a blue glow field, and emit the light of a green light 
field, and the coloring matter for light absorption which absorbs the light of a 550nm - 650nm wavelength field, 
or contains the above-mentioned fluorochrome and/or a fluorescent pigment, and the light-absorption film 
containing the above-mentioned coloring matter for light absorption, and may constitute them. This 
fluorescence conversion filter can be formed on a transparence substrate with print processes, a variational 
method, a staining technique, an electrodeposition process, and a micell electrolytic decomposition process. 
[0039] In this way, the formed fluorescence conversion filter has the loadings of said fluorochrome and/or a 
fluorescent pigment, and the coloring matter for light absorption adjusted so that the absorbance in the 
wavelength field whose absorbances in a 450nm - 500nm wavelength field are 1 or more and 550nm - 650nm 
may become 0.1 or more. A part of hght of a near-ultraviolet field to the blue glow field firom an emitter 
penetrates [ the absorbance in a 450nm - 500nm wavelength field ] less than by one, and the high green light of 
color purity is not obtained. Moreover, since light 550nm or more will also be outputted among the wavelength 
of the light from which the absorbance in a 550nm - 650nm wavelength field was changed by the fluorochrome 
and/or the fluorescent pigment less than by 0.1, similarly color purity falls. 

[0040] The organic light emitting device of this invention is equipped with the above-mentioned fluorescence 
conversion filter and the organic emitter which has luminescence wavelength in the wavelength of 450nm - 
520nm. That is, the above-mentioned fluorescence conversion filter is made to absorb the light of a near- 
ultraviolet field to the blue glow field emitted from an organic emitter, and it is made to make it output as green 
light from this fluorescence conversion filter. 

[0041] An organic emitter pinches an organic luminous layer between the electrodes of a pair, and has the 
structure where the hole-injection layer and the electron injection layer were made to intervene if needed. 
Specifically, what consists of the following lamination is adopted. 



(1) an anode plate / organic luminous layer / cathode (2) anode plate / hole-injection layer / organic luminous 
layer / cathode (3) anode plate / organic luminous layer / electron injection layer / cathode (4) anode plate / 
hole-injection layer / organic luminous layer / electron injection layer / cathode (5) anode plate / hole-injection 
layer / electron hole transportation layer / organic luminous layer / electron injection layer / cathode [0042 - ] A 
well-known thing is used as an ingredient of above-mentioned each class. For example, as an organic illuminant 
which has luminescence wavelength in the wavelength of 450nm - 520nm which an organic luminous layer is 
made to contain, a benzothiazole system, a benzimidazole system, a benzo oxazole system, a metal chelation 
oxy-NOIDO compoxmd, a styryl benzenoid compound, an aromatic series JIMECHIRI DIN system compound, 
etc. are used preferably, for example. 

[0043] An example of the organic light emitting device by this invention is shown in drawing 1 and 2. Drawing 
1 is the type section Fig. showing the structure of the filter section, and drawing 2 is the type section Fig. 
showing the organic whole light emitting device structure. 

[0044] As shown in drawing 1 , the filter section consists of a fluorescence conversion filter layer 1 formed by 
the predetermined pattern on the transparence substrates 2, such as glass, a protective layer 3 which covers this 
filter layer 1, and insulatin g inor^ ani c-acid-ized film 4 wh ich covers this protective layer 3. The fluorescence 
conversion filter layer 1 shall have a property which was mentioned above. 

[0045] As shown in drawing 2 , an organic emitter layer is formed on the above-mentioned filter section. The 
anode plate 5 where an organic emitter layer consists of transparent electrodes, such a s ITO b y which pattern 
formation was carried out on the above-mentioned insulating inorganic-acid-ized film 7, The electron hole 
transportation layer 7 formed in this anode plate 5 on the wrap hole-injection layer 6 and this hole-injection 
layer 6, It consists of an organic Ixuninous layer 8 formed on the electron hole transportation layer 7, an electron 
injection layer 9 formed on the organic luminous layer 8, and cathode 10 which consists of a metal electrode by 
which pattern formation was carried out on the electron injection layer 9. The pattern of an anode plate 5 and 
cathode 10 is formed so that the shape of a respectively parallel stripe may be crossed nothing and mutually. 
[0046] Therefore, in this organic hght emitting device, when an electrical potential difference is impressed to 
the specific pattem of an anode plate 5, and the specific pattern of cathode 10, the organic luminous layer 8 
located in the part which those stripes intersect emits light. In this way, when light with a wavelength of 450nm 
- 520nm which emitted light fi"om the organic luminous layer 8 passes the fluorescence conversion filter layer 1 
located in the part, it is efficiently changed into green light with a wavelength of 500nm - 550nm, and the high 
green light of color purity is outputted through the transparence substrate 2. 
[0047] 

[Example] As shown in example 1 (production of fluorescence conversion filter) drawing 1 , as a fluorochrome 
on the transparence substrate 2 which consists of Coming glass (143x1 12x1. 1mm) A coumarin 6, The 
transparent photopolymerization nature resin (Showa High Polymer [ Co., Ltd. ] make: trade name *'SP-2600") 
which contains the compound (nile Blue A perchloride) of said chemical formula I-l as coloring matter for light 
absorption is formed with a spin coat method. The fluorescence conversion film was obtained by drying in 
oven. 

[0048] Next, the stripe pattem was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask with which 
width of face of 0.33mm and the stripe pattem of 1.2mm of gaps are obtained, with the exposure machine which 
makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter 1 of 
6 micrometers of thickness was obtained by drying in oven. 

[0049] In 6 micrometers of thickness, as shown in drawing 3 , this fluorescence conversion filter adjusted each 

coloring matter concentration so that the absorbance of the wavelength field whose absorbances of a 450nm - 

500nm wavelength field are 1 or more and 550nm - 650nm might become 0.1 or more. 

[0050] On this fluorescence conversion filter 1, UV harden ing mold resin (epoxy denaturation acrylate) was 

applied with the spin coat method as a protective^laver3 . it irradiated with the high pressure mercury vapor 

lamp, and the protective layer 3 of 3 micrometers of thickness was formed. Furthermore, the insulating 

inorganic-acid-ized film 4 which consists o fSi02 by the spatter was formed on this protective layer 3, and the 

filter section was constituted. 

(Production of an organic light emitting device) 

[0051] Next, as shown in drawing 2 , the organic emitter layer which consists of 6 lamination of anode plate 5 / 
hole-injection layer 6 / electron hole transportation layer 7 / organic luminous layer 8 / electron injection layer 



9 / cathode 10 was formed on the above-mentioned filter section, and the organic light emitting device was 
produced. 

[0052] First, the transpa rent electrode (ITQ) was completely formed in the spatter o n the top face of the 
insulating inorgamc-acid-ized liim 4 which makes the outermost layer of the filter section, and photograph 
RISOGURAFU after applying a resist agent (Tokyo adaptation make : trade name "OFRP-800") on ITO -- 
patteming was performed in law and width of face of 0.33mm, 0,07mm of gaps, and the anode plate 5 that 
consists of a stripe pattern of lOOnm of thickness were obtained. 

[0053] Subsequently, it equipped with the substrate 2 in resistance heating vacuum evaporationo equipment, 
and sequential membrane formation was carried out, without breaking the hole-injection layer 6, the electron 
hole transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and a vacuum. Table 1 is 
the structure expression of the ingredient used for each organic layer. On the occasion of membrane formation, 
vacuum tub internal pressure was decompressed up to 1x10 to 4 Pa. The hole-injection layer 6 carried out 
lOOnm laminating of the copper phthalocyanine (CuPc). The electron hole transportation layer 7 carried out 
20nm laminating of the 4 and 4* screw [ - ] [N-(l-naphthyl)-N-phenylamino] biphenyl (alpha-NPD). The 
organic luminous layer 8 carried out 30nm laminating of the 4 and 4'-screw (2 and 2-diphenyl vinyl) biphenyl 
(DPVBi). The electron injection layer 9 carried out 20nm laminating of the aluminxmi chelate (Alq). 
[0054] 
[Table 1] 
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[0055] Then, after having taken out this substrate 2 fi-om the vacuum layer, attaching the mask with which 
width of face of 0.33mm and the stripe pattem of 0.07mm of gaps are obtained by Rhine of an anode plate 
(ITO) 5, and the perpendicular and newly equipping in resistance heating vacuum evaporationo equipment, the 
cathode 10 which consists of a Mg/Ag (10: 1 weight ratios) layer with a thickness of 200nm was formed. 
[0056] In this way, the obtained organic light emitting device was closed using closure glass and UV hardening 
adhesives under the desiccation nitrogen-gas-atmosphere mind in a glove compartment. 
[0057] The fluorescence conversion film was obtained by forming a coumarin 6 and the transparent 
photopolymerization nature resin (Showa High Polymer Co., Ltd.: trade name "SP-1509") which contains the 
compound (nile Blue A chloride) of said chemical formula 1-2 as coloring matter for light absorption using a 
spin coat method as example 2 fluorochrome, and drying in oven. 

[0058] Next, the stripe pattem was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask witii which 
width of face of 0.33mm and the stripe pattem of 1 .2nmi of gaps are obtained, with the exposure machine which 



makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter 1 of 
6 micrometers of thickness was obtained by drying in oven. 

[0059] In 6 micrometers of thickness, this fluorescence conversion filter adjusted each coloring matter 
concentration so that the absorbance of the wavelength field whose absorbances of a 450nm - 500nm 
wavelength field are 1 or more and 550nm - 650nm might become 0.1 or more. 

[0060] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized fihn 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic light 
emitting device was fiirther closed with closure glass. 

[0061] The fluorescence conversion film was obtained by forming a coumarin 6 and the transparent 
photopolymerization nature resin (the product made from the Nippon Steel chemistry: trade name "V-2400PET 
series") which contains the compound (3-ethylamino-7-ethyUmino -2, 8-dimethyl phenoxazine-5-IMUPA 
chlorate) of said chemical formula 1-3 as coloring matter for light absorption with a spin coat method as 
example 3 fluorochrome, and drying in oven, 

[0062] Next, the stripe pattern was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask with which 
width of face of 0.33mm and the stripe pattern of 1.2mm of gaps are obtained, with the exposure machine which 
makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter 1 of 
6 micrometers of thickness was obtained by drying in oven. 

[0063] In 6 micrometers of thickness, this fluorescence conversion filter adjusted each coloring matter 
concentration so that the absorbance of the wavelength field whose absorbances of a 450nm - 500nm 
wavelength field are 1 or more and SSOnm - 650nm might become 0.1 or more. 

[0064] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized film 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic light 
emitting device was fiirther closed with closure glass. 

[0065] The fluorescence conversion film was obtained by forming a coumarin 6 and the transparent 
photopolymerization nature resin (the product made from the Nippon Steel chemistry: trade name "V-2400PET. 
series") which contains said chemical formula 1-4 (3-diethylamino-7-diethyl imino FENOKISAZONIUMU 
perchlorate) as coloring matter for light absorption with a spin coat method as example 4 fluorochrome, and 
drying in oven. 

[0066] Next, the stripe pattem was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask with which 
width of face of 0.33mm and the stripe pattem of 1.2mm of gaps are obtained, with the exposure machine which 
makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter 1 of 
6 micrometers of thickness was obtained by drying in oven. 

[0067] In 6 micrometers of thickness, this fluorescence conversion filter adjusted each coloring matter 
concentration so that the absorbance of the wavelength field whose absorbances of a 450nm - 500nm 
wavelength field are 1 or more and 550nm - 650nm might become 0.1 or more. 

[0068] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized film 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic light 
emitting device was further closed with closure glass. 

[0069] The transparent photopolymerization nature resin (the product made from the Nippon Steel chemistry: 
trade name " V-2400PET series") which contains said compound (3-diethyl thia carbocyanine iodine) of 
chemical formula II-l as coloring matter for example 5 light absorption was formed with the spin coat method, 
and the light absorption film was obtained. The stripe pattem was formed by carrying out contact exposure and 
subsequently carrying out a development in an alkali water solution to this light absorption film, through the 
mask with which width of face of 0.33mm and the stripe pattem of 1 .2mm of gaps are obtained, with the 
exposure machine which makes a high pressure mercury vapor lamp the light source. Furthermore, the light 



absorption film of the stripe pattern of 1 micrometer of thickness was obtained by drying in oven. 
[0070] Next, on the above-mentioned light absorption fibn, the transparent photopolymerization nature resin 
(the product made from the Nippon Steel chemistry: trade name "V-2400PET series") which contains a 
coumarin 6 as a fluorochrome was formed with the spin coat method, and the fluorescence conversion film was 
obtained. The stripe pattem was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask with which 
width of face of 0.33mm and the stripe pattem of 1.2mm of gaps are obtained, with the exposure machine which 
makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter of 7 
micrometers of thickness in which the fluorescence conversion fihn of 6 micrometers of thickness comes to 
carry out a laminating on the light absorption fihn of 1 micrometer of thickness was obtained by drying in oven. 

[0071] This fluorescence conversion fiher adjusted each coloring matter concentration so that the absorbance of 
the wavelength field whose absorbances of a 450nm - 500nm wavelength field are 1 or more and 550nm - 
650nm might become 0.1 or more. 

[0072] Hereafter, Uke the example 1, a protective layer 3 and the insulating inorganic-acid-ized film 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic light 
emitting device was further closed with closure glass. 

[0073] The transparent photopolymerization nature resin (the product made fi-om the Nippon Steel chemistry: 
trade name "V-2400PET series") which contains said compound (1, 1', 3 and 3, 3\ 3'-hexa MECHIRUINDO 
dicarbocyanine iodine) of chemical formula III-l as coloring matter for example 6 light absorption was formed 
with the spin coat method, and the Ught absorption film was obtained. The stripe pattem was formed by 
carrying out contact exposure and subsequently carrying out a development in an alkali water solution to this 
light absorption film, through the mask with which width of face of 0.33mm and the stripe pattem of 1.2mm of 
gaps are obtained, with the exposure machine which makes a high pressure mercury vapor lamp the light 
source. Furthermore, the light absorption film of the stripe pattem of 1 micrometer of thickness was obtained by 
drying in oven. 

[0074] Next, on the above-mentioned light absorption film, the transparent photopolymerization nature resin 
(the product made from the Nippon Steel chemistry: trade name " V-2400PET series") which contains a 
coumarin 153 as a fluorochrome was formed with the spin coat method, and the fluorescence conversion film 
was obtained. The stripe pattem was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask with which 
width of face of 0.33mm and the stripe pattem of 1.2mm of gaps are obtained, with the exposure machine which 
makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter of 7 
micrometers of thickness in which the fluorescence conversion fihn of 6 micrometers of thickness comes to 
carry out a laminating on the light absorption film of 1 micrometer of thickness was obtained by drying in oven. 

[0075] This fluorescence conversion filter adjusted each coloring matter concentration so that the absorbance of 
the wavelength field whose absorbances of a 450nm - SOOimi wavelength field are 1 or more and 550nm - 
650nm might become 0.1 or more. 

[0076] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized film 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic fight 
emitting device was further closed with closure glass. 

[0077] The fluorescence conversion film was obtained by forming the transparent photopolymerization nature 
resin (Showa High Polymer [ Co., Ltd. ] make: trade name "SP-2600") which contains a coumarin 6 as a 
fluorochrome with a spin coat method, and drying in oven on the transparence substrate which consists of 
example of comparison 1 Coming glass (143x1 12x1. 1mm). 

[0078] Next, the stripe pattem was formed by carrying out contact exposure and subsequently carrying out a 
development in an alkali water solution to this fluorescence conversion film, through the mask with which 
width of face of 0.33nun and the stripe pattem of L2mm of gaps are obtained, with the exposure machine which 



makes a high pressure mercury vapor lamp the light source. Furthermore, the fluorescence conversion filter of 6 
micrometers of thickness was obtained by drying in oven. 

[0079] Although this fluorescence conversion filter prepared coloring matter concentration in 6 micrometers of 
thickness so that the absorbance of a 450nm - 500nm wavelength field might become one or more as shown in 
drawing 3 , 0.1 or less were the absorbance of a 550nm - 650nm wavelength field. 

[0080] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized film 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic light 
emitting device was further closed with closure glass. 

[0081] the transparence substrate top which consists of example of comparison 2 Coming glass 
(143x1 12x1. 1mm) - color filter Green (the product made from the Fuji hunt electronics technology: trade name 
"color mosaic CG-7001") ~ a spin coat method - after spreading and photograph RISOGURAFU - patteming 
was carried out by law and the green filter layer which consists of the thickness of 0.1 micrometers, width of 
face of 0.33mm, and a stripe pattern of 1.2nun of gaps was obtained. This green filter layer will also absorb the 
light by which the absorbance in a wavelength field with a wavelength of 500nm - 500nm is obtained fi-om 
those or more with 0.1, and a fluorescence conversion fiher. 

[0082] Next, the fluorescence conversion film was obtained by forming the transparent photopolymerization 
nature resin (Showa High Polymer [ Co., Ltd. ] make: trade name "SP-2600") which contains a coumarin 6 in 
this green filter layer as a fluorochrome with a spin coat method, and drying in 80-degree-C oven. Next, through 
the mask with which width of face of 0.33mm and the stripe pattem of 1.2mm of gaps are obtained in this 
fluorescence conversion film, with the exposure machine which makes a high pressure mercury vapor lamp the 
Ught source, contact exposure was carried out, subsequently the development was carried out in the alkali water 
solution, and the stripe pattem was formed. Furthermore, the fluorescence conversion filter of 7 micrometers of 
thickness which carries out the laminating of a green filter layer with a thickness of 1 .0 micrometers and the 
fluorescence conversion film with a thickness of 6 micrometers, and changes was obtained by drying in oven. 
[0083] In addition, the above-mentioned fluorescence conversion film is independent [ its ], and in 6 
micrometers of thickness, as shown in drawing 3 , it adjusted coloring matter concentration so that the 
absorbance of 450nm - 500nm might become one or more. 

[0084] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized fihn 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic hght 
emitting device was further closed with closure glass. 

[0085] The fluorescence conversion film was obtained by forming a coumarin 6 and the transparent 
photopolymerization nature resin (Showa High Polymer [ Co., Ltd. ] make: trade name "SP-1509") which 
contains the compound (nile Blue A perchloride) of said chemical formula I-l as light absorption coloring 
matter with a spin coat method as example of comparison 3 fluorochrome, and drying in oven. Next, through 
the mask with which width of face of 0.33mm and the stripe pattem of 1.2mm of gaps are obtained in this 
fluorescence conversion film, with the exposure machine which makes a high pressure mercury vapor lamp the 
light source, contact exposure was carried out, subsequently the development was carried out in the alkali water 
solution, and the stripe pattem was formed. Furthermore, the fluorescence conversion filter with a thickness of 6 
micrometers was obtained by drying in oven. 

[0086] In 6 micrometers of thickness, as shown in drawing 3 , the absorbance of a 550nm - 650nm wavelength 
field was 0.1 or more, but this fluorescence conversion filter adjusted coloring matter concentration so that the 
absorbance of a 450nm - 500nm wavelength field might be set to 0.8. 

[0087] Hereafter, like the example 1, a protective layer 3 and the insulating inorganic-acid-ized film 4 were 
formed on this fluorescence conversion filter, an anode plate 5, the hole-injection layer 6, the electron hole 
transportation layer 7, the organic luminous layer 8, the electron injection layer 9, and the organic emitter layer 
that consists of cathode 10 were formed, the organic light emitting device was constituted, and this organic light 
emitting device was fiirther closed with closure glass. 

[0088] The result of having performed various kinds of evaluations about the organic Hght emitting device of 
the examples 1-6 acquired by ****(ing) the example of a trial and the examples 1-3 of a comparison is shown in 



Table 2. In addition, it is as follows when the evaluation approach of each item in Table 2 and a result are 

explained. 

[0089] [Thickness] The fluorescence conversion filter formed on the glass substrate evaluated the level 
difference from a glass front face using the surface roughness meter (the product made from a Japanese vacuum 
technology: trade name "DEKTAK II A"). 

[CIE chromaticity coordinate] The CIE chromaticity coordinate was measured using chromoscope (the product 
made from the Otsuka electron: trade name "MCPD-1000"). 

[Relative conversion efficiency] Relative conversion efficiency measured the brightness obtained when the 
organic light emitting device possessing the fluorescence conversion filter of an example 1 is made to tum on 
and standard voltage is applied to each organic light emitting device by making into standard voltage the 
electrical potential difference from which brightness serves as 50 cd/m2, set the brightness of an example 1 to I, 
and measured it as relative conversion efficiency. 
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[0091] As shown in Table 2, the organic light emitting device possessing the fluorescence conversion filter of 
examples 1-6 emits light in the high green of color purity, is highly minute, and is a practically excellent display 
device. 

[0092] On the other hand, the organic Ught emitting device possessing the fluorescence conversion filter of the 
example 1 of a comparison was emitting light also to the wavelength field whose luminescence obtained from a 

fluorescence conversion filter is 550nm - 650nm, and its green color purity was low. 

[0093] Moreover, although the organic light emitting device possessing the fluorescence conversion filter of the 
example 2 of a comparison has carried out the laminating of the color filter in order to improve color purity, 
since a routing counter increases and a color filter has absorption also in a 500nm - 550nm wavelength field, 
conversion efficiency has fallen. 

[0094] Furthermore, the organic light emitting device possessing the fluorescence conversion filter of the 
example 3 of a comparison absorbs the blue glow of a back light, goes out and penetrates it, and has become 
luminescence of a bluish green color. 

[0095] 

[Effect of the Invention] According to this invention, light can be emitted, the hght of a 500nm - 550nm 
wavelength field can be made to be able to penetrate alternatively, and the high green light of color purity can 
be made to output by intercepting the leakage of the 450nm - 500nm light from an emitter, and intercepting 
Ught with a wavelength of 550nm or more among the light changed by the fluorochrome and/or the fluorescent 
pigment, as explained above. Moreover, a production process can be made to simplify when a fluorescence 
conversion filter is constituted from film containing a fluorochrome and/or a fluorescent pigment, and the 
coloring matter for light absorption of one layer. Therefore, the fluorescence conversion filter and the organic 
light emitting device of this invention are used suitable [ the multicolor of a luminescence mold or a fiiU color 
display, a display panel, a back light, etc. ] for the display device of a noncommercial use or industrial use. 



[Translation done.] 



